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Effect of Oyster Shell Soil Conditioner on Soil and Fruit

Quality of Huangdi Navel Orange
WANG Yan', DING Xiyue', WENG Ling', JI Mengya', ZHANG Qian', WANG Yongming’, CAO Minjie'
(1. College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China;
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Abstract: In order to explore the effects of oyster shell soil conditioner on soil and fruit quality improve-
ment of Huangdi navel orange, a two consecutive years’ field tests was carried out during 2020-2021. The total
amount of soil conditioner applied to different oyster shells was set as control (0 kg/tree) and test group (5 kg/
tree) in first year, and 10 kg/tree in second year, respectively. Several indices, such as soil pH value, organic
matter and exchangeable calcium content, the yield and quality of Huangdi navel orange fruit were measured to

evaluate the effects of fertilization. The results showed that compared with 2019, the soil pH value increased by
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2.47 and 2. 14, respectively after applying oyster shell soil conditioner in 2020 and 2021; The content of soil
organic matter increased by 55. 19% and 67. 68% , respectively; The exchangeable calcium content in soil in-
creased by 2. 00, 6. 61 cmol/kg, respectively. Noticeably, the output of Huangdi orange in 2020 and 2021 in-
creased by 50. 0% and 144.4% from the previous year, respectively. Increment of 6.37% and 25.26% in
fruit sugar acid ratio was observed after the first and second year fertilization. Compared with 0.41 mg/g of the
control group (2019), the content of vitamin C increased to 0. 53 mg/g after the first year of application, and to
0. 68 mg/g after the second year. The present results showed that the application of oyster shell soil condition-
er could significantly neutralize soil acidification, increase the content of soil organic matter and exchangeable
calcium, and effectively improve the fruit yield and quality of Huangdi navel orange.

Keywords: soil acidification; oyster shell; soil conditioner; Huangdi navel orange; fruit quality
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1.5 m (EITERR, AR~ A0HE LU R =it 55 A MU A i &0, B, A0, A) A5 B2 M0
BT,
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indicate significant differences between different soil samples

(P<0.05), the same as below
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Fig.2 Effect of oyster shell soil conditioner on soil organic
matter content

2021-12

15

(cmol -kg™)

C

1

2019-12 2020-12

HUHE H B Sample time
B3 HifFtEAEFAN T ETRESREERRENZIN
Fig.3 Effect of oyster shell soil conditioner on soil
exchangeable calcium content
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2,201 RFEECHb BT RS SR S0 o S AL T A Y S
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R B it P B () ) E R 2 R T, 2019
AR R FHA WG5S SR B, SEEG L (375 m?)
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PEERA e, Hm R RS A 450 ke, W9 50%
2021 AR S AE, Bk AT RS, T R
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BAHNT 267% F1 144%

27 - S L) i 5 f A SR S B
R R F GRS (WER1), 5XTHRA (2019
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e, AL AR R A gy G BE AR T 12.06% N
39.09% , ¥ERENZESR (P<0.05), ¥t

F1 HEEETIEFEA RS
BRRAERFERNFME
Tab. 1 Effects of oyster shell soil conditioner on single

fruit weight and yield of Huangdi navel orange

AbFRZH i R R
Treatment groups Yield/kg Single fruit mass/g
2019 AFEAt ] a
Unapplied in 2019 300 286.80 +2.50
2020 4 jita 4] b
Applied in 2020 450 252.20 £0.17
2021 B 1 100 174.70 £0.36°

Applied in 2021

Ui R BE RIS L7 AN RN TR R [ — 1
BRAEAN [ RAE B ] SRS AR i 22 (] A S 251 25 5% (P < 0.05)

Note ; Different lower case letters at the top right of the
same column in the data of the table indicate the significant
difference between fruit samples of the same index at different
sampling times (P <0.05)

IR AR PRSI A K % A 3 n BRI
TR R R, (H AT R RS
2.2.2  XFE MR SR SRR AR B R

I B VA S 52 AT Y T B R AR
2020 4Rt 45T - BRI IS, 5 2019 4R X
TRAMH E, SRR EOF LB 25 (P >0.05);
BEE AT ) B ZE K, 2021 4F SR IE SRS B 3
PE LA, SXTRAMEL, #inT9.00%,
2020 AFEE— GRS HE i T 7. 92% , B N B 3 5
2R (P<0.05) (WK4),

57 - SR TR (9 ot FH T LA e A
SESTIRAR [l v i A SR B R B R — | TR
R RIEOE (WKS) .

157

)
T
-

B FEEL Fruit index

_}

)

2019 4EAJEM 2020 4FHEH 2021 4R
Unapplied in 2019 Applied in 2020 Applied in 2021
3] Groups
4 iR 5T £ g IR I 3 B A R R fE MY R 0
Fig.4 Effect of oyster shell soil conditioner on fruit
shape index of Huangdi navel orange

a) Aji ] Unapplied b) i Applied
5 HiFFE TIEEEF N EFERFNZ M
Fig.5 Effect of oyster shell soil conditioner on fruit shape of Huangdi navel orange
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(UL 2) . M RRLIRN 2020 AFjt AL, 2021 4F 12 A, RSCAEE PR TIE, Al bk BB 9 R
RO R R T 11, 13% F110. 32% , ATVETERE R 2Bl B 1 21, 86% F117.74% , HEA L
FMEER (P <0.05), 5 2019 4F0yxF BZH A HE, 2020 4F 0 e, AR He . WHER b2 B T
3.53% 1 6.37% ; 2021 45 HHLWETE LR BRI, BRI . BERR LL 704 % 14. 20% 1 25. 26%
UERH ARG5S T RV R B ] AT LA v e A SR S R L . BERR LE
F2 HEFETEAERINERFEERLL, PRI
Tab.2 Effects of oyster shell soil conditioner on solid acid ratio and sugar acid ratio of Huangdi navel orange

S947 Index 2019 4EFjita H 2020 4t FH 2021 4t

Unapplied in 2019 Applied in 2020 Applied in 2021

w( AT TEEFEY) Soluble solid) /% 12.31 +0.50" 12.40 +0.35" 13.68 +0. 36"

w( FTIEPERE Soluble sugar) /% 10.84 +0.24° 11.22 +0.21" 13.21 £0.33"

w( A% E MR Titratable acid)/% 0.75 £0.29" 0.73 £0.22° 0.73 +0.21°
[ 2 H Solid acid ratio 16.41 16.99 18.74
WHAR H Sugar acid ratio 14.45 15.37 18.10

VM. RARBIR AT A L7 AN R/ING TR RN Rl — AR E AN R R A IR TR SRS dh 2Z 8] S8 & P22 5% (P <0.05)
Note: Different lower case letters at the top right of the data row in the table indicate significant differences between fruit

samples of the same index at different sampling times (P <0.05)
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. o Fig.6 Effect of oyster shell soil conditioner on

0.273, 0.153 mg/g, WHAREFEMEER (P < vitamin C content of Huangdi navel orange
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WEMRLE, FRO AT, HAERRYE 3 A K A B E RRE AR

R E E TP IS, mE T R E A R, HAR R e B R R 40%
it o 05 77 A e R 2 i B R T, AR S AL B R R AZ B e, e iY TR A R R
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Jitts FH A 5 78 = SR EE R ] B S B v B b AR 43RG pHL L, JBURE A WS P AR B CaO TG Tk, BE
MEUF RS Ca® fOH -, FERk s HIEMRAL ORI, AT DI e B3l Ca® . KRERY Ca® 5 AP,

http : /xuebaobangong. jmu. edu. cn/zkb



» 220 - FFRREM (HRBERRD %28 &

H* T80 S 0, SR (A Bk R 3 2 7 S 3, UM RN B ARG, 3% pH (RS, e
T H4E S . Huang 252 BFSE R B0, T 2 250 ke/hm? 094855585 7] MEAR K A 1R B, (i 1-43¢ pH
R 4. 1% ~24.5% , FHEEWAELL M X AR PERS b 32 i . A DL BEAE UE 1+ 3 45 Hy e
A, Mo EEREEY | HS R O A SRR R AR ) R bR — P TR [ R O R A ) A i A
K, HIEMEAEHEREL, AP SR, A MmO FERTIIEEIT b R B, i A
WiFe HHEEBLR S, M R pH B, EEMAESIENE LT, AR TR S R A LR S
w7 3 pH (M AR Sh o HIERUE W R RS B A — g R, A P 3R R IR T B
MIPIFRIR, ShAEYIFR IR A s EAKSE R Y, 38 pH (IR E)S , HIERUEY MBS MR, nT LA
A R HEFE BE R 1T B LA R e R B RVE T, m 3 Ea L & i, eAh, AR P L S AR R
S TEE R K/ NEERR G 8 ~ 10 kg AHLAE . A AVEH X 45 (1 W SR -5 He e 398 v 1) 58 45 5 2 1)
MAZE , ACHERG F B T R AR R I, 4 88 pH (E AR, 5l g 0 S et A 4 4
WO, NI AR, L, HE pH (E S ac Btk s S A A OEY . R pH (AR DL
B SRR E T, RT DA 2 I T R R R R AR SCI A R R, e+
HERER S, 4 pH [EA R, SRS A R =

Wt e - SR B R R T MR AR R, R T T AR R R R - AL, A AT AR TR A
PEE T, AR, BN S R, HEESS5EMNAW, SHYHEREETREHEE
FOPE R AN It 5 A0 P AR i SR S L S T TG P, AR RR R A AR S F S Th e, S R A AR Y
kA, BARRSTIRAE, R RSO SR, RIS AG RN B H S g R B, Ab
Vit 1 0. 5% BOAGAL Af LGS 35 08 i SR Se i | T vk D S R n] v b O i SRER A R, X
SRBLBIE A R e B AOAS YA TS, SRR A ONIR 4 B 2 0 TX BR el R gy L B, R A
JERT ISR SE & B RIHDE A=Y ER, dEmife gt Rk & S IR R LA MLR ik,
JREXT T AR A0 M BE R 0 AR R AR, B5 S RIS BT RS R, wT ARG N JE A s A
AT B e SR 2 B e 1

2019 4F, SZISHBAR RS RRA 7. 2% , 5 — AP FH ARG 5 R ER ]S, 2020 A SRR EE
E4.0% , [FA4E12 A ¥4 55¢ 1 R EE R AR BRI , T 2021 4F 12 H BRI RER G 2401
O, JUFIERE, A2, ST, iR 13RS, RSB AEREL,
JRA, AlRE R R RIR IR TS RV E KB A, R E SER R R, Hi, A0zt
FHE M PSRN IR, AR, ATV E TR A R e it P L e BRI AT S o225, g
1) J A T i — 2B AR

4 £t

T RS 9 T i P 055 SR T SRS I pH L A LT L B S P 4 A
B, dcE R IR, BRI TSRS 4R C ARSI, SRS TS AR S O S
) R AT MG B (AL R A e . SRS S TR THR L T 5%

[ &% X Wk ]

(1IR3 LR, A A%, FR A H - iR AR AR E R S H AR )] T ERERE B 7 ,2018,33(2) :160-167.

(2B &, 2% WM S, 55, BT Web of Science F1J7 77 & F 5% 1 HEfR AL Aol K AFRMIF 5T B9 20 b [ )] L8, 2021
53(6) :1261-1270.

[3) 350, PR P, 2. PR - 3R AL B S MR S 3 A [ 1] L4 ,2022,53(4) :989-997.

(4] 4, By R WL R BRITOKE R IR G2 S [ )], BRERL #2441, 2021 ,41(3) :731-746.

[5]0U R,HAN G L. A critical review of the variation in rainwater acidity in 24 Chinese cities during 1982-2018[ J ]. Elementa
Science of the Anthropocene,2021,9(1) :00142.

http : /xuebaobangong. jmu. edu. cn/zkb



553 1 ToOWF, A 0 S PR e SR B R S R B S RSO - 221 -

[6]HAN T F,CAI A D,LIU K, et al. The links between potassium availability and soil exchangeable calcium, magnesium, and
aluminum are mediated by lime in acidic soil[ J]. Journal of Soils and Sediments,2019,19(3) ;1382-1392.
[7]GUO F Y ,DING C F,ZHOU Z G et al. Stability of immobilization remediation of several amendments on cadmium contamina-
ted soils as affected by simulated soil acidification[ J]. Ecotoxicology and Environmental Safety,2018,161 :164-172.
[8]ZHANG Y J,YE C,SU Y W et al. Soil Acidification caused by excessive application of nitrogen fertilizer aggravates soil-borne
diseases; evidence from literature review and field trials[ J]. Agriculture , Ecosystems & Environment,2022,340,108176.
(9] MR E, sk BB 45, 3L T IR (0 G IR-45 1 7 B AU 1+ IR AL IR B R F 958 [ ], 1854 ,2018,55(5) .
1233-1242.
(10 )23, T4, 5T 48 55 3 30 4R IR 48 b 18 pH I 23 AR AL RRAE B2 i R 3R [ 7] A-39827+41¢,2021,58 (1) :180-190.
[11]ZHU H H,CHEN C,XU C,et al. Effects of soil acidification and liming on the phytoavailability of cadmium in paddy soils of
central subtropical Chinal J]. Environmental Pollution,2016,219:99-106.
[12] 3k, A % iy o8, 5. AR B BONHEG be 1 e 57 MR IE S AE HER 33 [ ] AEZS 72835 ,2022 ,41(5) :933-940.
[13]YANG X F,HUANG Y X,LIU K X, et al. Effects of oyster shell powder on leaching characteristics of nutrients in low-fertili-
ty latosol in South China[ J]. Environmental Science and Pollution Research,2022,29(37) :56200-56214.
(14 JEEIR, T A L VPRe3e 45 HEWse R IRR AT e R [ )] SRS R“F2A i ( A ARBLFAAR) ,2021,26(5) :390-397.
(15 ]VFRORE  HR , 725 5. ALWH5E 38 ) R0 X 0 Bk 76 i ™ dak 5 R B G RCR [ 1] SRR 22 R ( A ARB ) |
2022,27(1) :3744.
[16]ZF MY, T2 Hk A, 5 JBERS L Wi Fe iy ) + IR Ak S B R B SR SE A S AR [T ] SR B R iR ( A SRR AR ) |
2020,25(4) :256-264.
[17]VP383% T8 28, Tk, 55 IBRedtn7e by X + 58 1k B 8GR BT el RASCR [ 1], SRR 2= A M ARBIEM) ,
2020,25(5) :336-343.
(18]t H. 3t M. Jbat. i A ik ,2000.
(19 JWRPCFS  XIEEEE A, A5 JH 8 R IR0 (] SR 2 i S A LRI 52 [ ) ] P Al 27412, 2005, 18 (6) :810-813.
(20822, A TLZ AR 0SS, 45 TR A AR L e v Rlcik SR T R AR A A XS 5 [ 1] 148 ,2020,52(2) :287-293.
[21 ] JRI3OLT B, AR, 5. B PR AL 4T B0 RV X it fr AR iz [ )] . 48244 ,2020,57(2) :457-467.
[22 ] 5K BEIR, RIS X, 55, 0 RFIXUFUR X 2D AL A AR PR s2ma S L [ 7], 388744k ,2021,58(1) :169-179.
[23]HUANG D F,LUO T. Tebei calcium oyster powder may enhance rice output,decrease rice heavy metal concentration and re-
duce soil acidity[ J]. Journal of Physics ; Conference Series,2021,1732(1) :12104-12106.
[24]ZHAO N,JU F,SONG Q W,et al. Quantitative assessment of the contribution of soil organic matter functional groups and
heteroatoms to PAHs adsorption based on the COSMO-RS model[ J]. Science of the Total Environment,2022,846.157415.
[25]LIU M Y,ZHU J,YANG X, et al. Biochar produced from the straw of common crops simultaneously stabilizes soil organic
matter and heavy metals[ J ]. Science of The Total Environment,2022,828 .154494.
(26 ) fiff i, SR BX M, B A0, S5 AT HIL BT £ T 0f R M 21 S8 R0 1 D RE L DF S S RE R A= W R s [ 0] BRI R4, 2020, 41
(5) :2468-2475.
(27 ]2 MEFT. A WE7E 13k R R0 g il i B i R SE [ D] T BE3ER°% ,2019.
[28 XIS AN 55 | ) DeAe | S5 4 A T A 1 A8 46 PR A 6 25 [ 43 A7 R AE B2 (R 40 17 [ 0] e %4k, 2022, 36
(4).812-819.
(29 kA, Xy , A B, 45, W 605 A0 X SR 5 it ORI A1 AR AR 2 min [ 0] PP R, 2022(1) :34-39.
[30]WANG K K,XU F,CAO S F,et al. Effects of exogenous calcium chloride ( CaCl, ) and ascorbic acid ( AsA)on the y-ami-
nobutyric acid ( GABA ) metabolism in shredded carrots[ J]. Postharvest Biology and Technology,2019,152:111-117.
(318, S, JE o, 55 B ES AL XS ¢ B2 2 R IR A R A [ 7] b [ S AR R, 2020(2) :166-172.
(32 M, S S, A H 5, 2. BVESE FR 0 A [R] ab R R ot asg i [ 7] 3968 4 ,2002(5) :377-380.
[33] /501, LT, RIATAS , 55 MEES XS B8 17 5 3k B UM 1A A= B2 SRR [ 1] . M A= 3244, 2018 ,54 (4) :565-573.
(BERE IDEfE HXHER XNHE)

http : /xuebaobangong. jmu. edu. cn/zkb



